The synthesis of two natural products, the para-para dimer of 8-methoxynaphthalen-1-ol (2), daldinol (3), and the related ortho-para dimer nodulisporin A (4) was achieved by the oxidation of 2 with ammonium metapervanadate (NH 4 VO 3 ).
Endophytic fungi are a rich source of new biologically active natural products due to their metabolic interactions with their hosts [1] . Recently, we isolated biologically active dimers of 8methoxynaphthalen-1-ol (2) from the endophytic fungus Nodulisporium sp., which showed antifungal and algicidal activities [2a] . Dimerization is a major mechanism in chemical diversification of natural products. Notably, 1,8-dioxygenated naphthalenes yield a plethora of natural products such as the palmarumycins or the preussomerins [2b]. In this first study on chemical dimerization of naturally occurring monomers, we probed the dimerization of 8methoxynaphthalen-1-ol (2) to confirm the structures of the respective dimeric natural products and to have wider access to these bioactive metabolites.
The phenolic hydroxyl groups in 1,8-dihydroxynaphthalene (1) are strongly chelated and their reduced nuceleophilicty can be exploited for selective monoalkylations. Thus, the monomethylation of 1 to 2 was performed with K 2 CO 3 and methyl iodide at room temperature in good yield [3, 4] .
Several reagents for the dimerization of naphthols such as lead tetraacetate [5a] , peroxyformic acid [5b], and silver fluoride with iodine [5c] have been described in the literature. In our hands, the best results for the dimerization of monoether 2 were achieved with ammonium metapervanadate (NH 4 VO 3 ), which has previously been used in the oxidation of other 1-and 2-naphthols [6] . The metapervanadate reagent was easily prepared by treatment of ammonium metavanadate with 70% perchloric acid.
The reaction of 8-methoxynaphthalen-1-ol (2) with ammonium metapervanadate in aqueous acetone or acetonitrile at ambient temperature was monitored by TLC and gave many products, presumably due to the concurrent formation of higher oligomerization products (Scheme 1).
However, two major dimerization producs, the parapara dimer 3, (29%) and the ortho-para coupling product 4 (8%) were isolated together with juglone methyl ether (5) (4%) and starting material 2 (30%). These products could be separated by column chromatography on silica gel, but a number of very polar higher oligomerization products have not yet been obtained in pure form. Interestingly, the ortho-NPC Natural Product Communications 
Experimental
For general methods and instrumentation see ref. [8] .
Monomethylation of 8-methoxynaphthalen-1-ol:
To a solution of 1,8-dihydroxynaphthalene (1.00 g, 6.25 mmol) in dry acetone (20 mL), K 2 CO 3 (4.3 g, 31.25 mmol) and methyl iodide (2.66 g, 1.16 mL, 18.75 mmol) were added. The reaction mixture was stirred at room temperature for 2 h (TLC monitoring). After complete conversion, the reaction mixture was treated with 2 N HCl (100 mL). The solution was extracted with dichloromethane (3 x 10 mL). The combined organic layer was washed with water, followed by saturated NaCl solution, dried (MgSO 4 ) and concentrated under reduced pressure. The residue was purified by flash chromatography (petroleum ether:EtOAc, 5:1) over silica gel to afford 0.85 g (78%) of yellowish monomethyl ether 2, m.p. 55°C, ref. m.p. 55-56°C [3] . [6] : Ammonium metavanadate (1.18 g; 10 mmol) was dissolved in boiling water (20 mL) and cooled to room temperature. A solution of perchloric acid (11.2 mL; 70%) in water (5 mL) was then added gradually with stirring to yield a yellow solution that was directly used for the oxidation experiments.
Preparation of vanadium (V) solution

Dimerization of 8-methoxynaphthalen-1-ol:
To a solution of 8-methoxynaphthalen-1-ol (1.40 g; 8 mmol) in acetone (25 mL) the metapervanadate solution (10 mmol) was added drop-wise with stirring at room temperature. More acetone (10 mL) was added to dissolve the resulting precipitate. The greenish solution was stirred at room temperature for 20 h. Water (20 mL) was then added and the reaction mixture was extracted with dichloromethane (3 x 30 mL). The organic layer was washed with water and dried (MgSO 4 ). The solvent was removed under reduced pressure to afford a brown gummy residue. The crude mixture was separated by column chromatography (petroleum ether:EtOAc, 10:1) over silica gel to afford the starting material 2 (418 mg, 30%), and the coupling products 3 (414 mg, 29%), m.p. 180°C; 4 (138 mg, 8%), mp. 251°C, lit. 
